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Purpose: In the present study, we aimed to identify the incidence of fever in patients after subinguinal microsurgical 
varicocelectomy and to evaluate the clinical factors associated with the occurrence of the fever. 

Materials and Methods: We retrospectively reviewed the cases of patients who underwent subinguinal microsurgical 
varicocelectomy (group A) under spinal anesthesia. In addition, we reviewed the cases of patients who underwent microsurgical 
vasovasostomy under spinal anesthesia as a control group (group B). The incidence of fever in each group was compared. We 
investigated the clinical factors influencing the occurrence of fever in the patients of group A. 

Results: The incidence of fever in group A was significantly higher than that in group B (32.5% [53/163] vs. 0.4% [1/284]; p 
<0.001). Clinical factors such as age, varicocele grade, weight, height, operation time, number of ligated veins, usage of 
immediate postoperative analgesics, presence of postoperative hematoma, and duration of hospital stay were not significantly 
associated with the occurrence of fever. 

Conclusions: We found that one-third of the patients developed transient fever after subinguinal microsurgical varicocelectomy, 
and therefore, this information should be provided during preoperative counseling. 
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INTRODUCTION 

The prevalence of varicocele is estimated to be approx- 
imately 15% in the general population [1,2]. Varicocele 
has a harmful effect on spermatogenesis [3,4]. Although 
the influence of varicocele treatment on fertility remains 
controversial, there is clear evidence that varicocelectomy 
improves the semen parameters that serve as surrogate 
markers for potential fertility [5,6]. Microsurgical varico- 



celectomy has been shown to be the most effective meth- 
od among the surgical techniques available to treat varico- 
cele and produces the least morbidity in patients [7]. Since 
1994, subinguinal microsurgical varicocelectomy has be- 
come the standard method of varicocele treatment in our 
medical center. 

In our clinical experience, we have noted cases of tran- 
sient fever following microsurgical varicocelectomy, even 
in cases where surgery was not performed under general 
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anesthesia. To the best of our knowledge, this issue has not 
been investigated. In the present study, we aimed to iden- 
tify the incidence of fever in patients receiving subinguinal 
microsurgical varicocelectomy and to evaluate the clin- 
ical factors associated with the occurrence of the fever. 

MATERIALS AND METHODS 

We retrospectively analyzed the cases of patients with 
varicocele who were treated by subinguinal microsurgical 
varicocelectomy (group A) from January 2006 to June 
2012 by an experienced surgeon (SW Kim). Cases with 
prior varicocelectomy or inguinal surgery, performed un- 
der general anesthesia; bilateral varicocelectomy; or vari- 
cocelectomy performed along with other procedures such 
as testis biopsy were excluded from the study. The cases of 
patients receiving microsurgical vasovasostomy under 
spinal anesthesia were reviewed as the control group 
(group B). The incidence of fever in each group was 
compared. 

The definition of fever in the present study was an axil- 
lary temperature of ^38.0°C. The duration of fever was 
defined as the interval between the time at which the fever 
was first detected and that at which the body temperature 
had normalized. The relation between the clinical factors 
and the occurrence of fever was evaluated in group A. 
These clinical factors included age, grade of varicocele, 
weight, height, body mass index, anesthesia time, oper- 
ation time, number of veins ligated, presence of intra- 
operative arterial injuries, use of immediate postoperative 
analgesics, presence of postoperative hematoma, and du- 
ration of hospital stay (days). 

A statistical analysis was performed using the PASW 
Statistics version 18.0 for Windows (IBM Co., Armonk, 
NY, USA). The chi-square or Fisher's exact tests were used 
for the analysis of discrete variables and the independent 
Student's t-test was used for the analysis of continuous 
variables. A p value of < 0.05 was considered significant. 
All continuous variables were presented as the median 
(interquartile range [IQR]). 

RESULTS 

In all, 342 men undergoing subinguinal microsurgical 



varicocelectomy were identified during the study period. 
Patients who underwent surgery under general anes- 
thesia (n = 137), those who underwent varicocelectomy 
or inguinal surgery (n = 22), those who underwent bi- 
lateral varicocelectomy (n = 10), and those who under- 
went varicocelectomy along with other procedures 
(n = 10) were excluded from the study. Thus, 163 cases 
were eventually included in group A. In this group, all sur- 
geries were performed on the left testis, using spinal 
anesthesia. Group B— the control group — consisted of 
284 cases. The relevant clinical and demographic charac- 
teristics of both groups are listed in Table 1 . Notably, pa- 
tients in group A had a significantly greater height (p 
< 0.001) and lower weight (p = 0.008) as compared to the 
patients in group B. 

The incidence of fever in group A (32.5%, 53/163) was 
significantly higher than that in group B (0.4%, 1/284) (p 
<0.001). When the cut-off value for fever was reduced 
from 38.0°C to 37.7°C, a significant difference between 
the groups with respect to the incidence of fever was still 
noted (group A: 53.4% [87/1 63]; group B, 2.1 % [6/284]; p 
<0.001). 

In group A, fever occurred at a median of 9.3 hours 
(IQR: 6.9 — 1 3.1 hours) after surgery and persisted for a 
median of 6.0 hours (IQR: 3.0 ~ 12.0 hours). The median 
peak body temperature was 38.4°C (IQR: 38.2°C — 
38.6°C). Fig. 1 illustrates a graph of the vital signs of a pa- 
tient in group A. 

Table 2 shows the data on the relationship between the 
clinical factors and the occurrence of fever. In the uni- 



Table 1. Clinical and demographic characteristics 



Variable 



Group A 
(n = 163) 



Group B 
(n = 284) 



Age (yr) 29 (22-34) 40 (36-45) 

Hospital days (d) 2(2-2) 2(1-2) 

Anesthesia time (minf 115 (105-130) 150 (135-165) 

Operation time (minf 85(80-100) 119(105-135) 

Weight (kg) 71 (65-79) 73 (67-79) 

Height (cm) 175(171 -178) 173(168-176) 

Body mass index (kg/m 2 ) 23(22-25) 25(23-26) 

Values are presented as median (interquartile range). 
a Data from anesthetic records, and not from the surgical 
records. 
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Fig. 1 . A graph of the vital signs of 
a patient in group A, indicating 
transient postoperative fever. The 
blue line indicates the axillary 
body temperature, and the purple 
line depicts the heart rate of the 
patient. Notably, body tempera- 
ture was measured more frequen- 
tly after the detection of fever. 



Table 2. Analysis of clinical variables and the presence of postoperative fever in group A patients 

y . , . Fever No fever p value p value 

(n = 53) (n = 110) (univariate analysis) (multivariate analysis) 11 



Age (yr) 26 (22-33) 

Grade of varicocele 6 



1 

II 




0 

22 


III 




78 


Weight (kg) 


70 


(64-77) 


Height (cm) 


175 


(172-179) 


Body mass index (kg/m 2 ) 


22 


(21 -25) 


Comorbidity (n) c 




6 


Anesthesia time (min) 


120 


(105-140) 


Operation time (min) 


90 


(77-100) 


Number of ligated veins 


13 


(11-15) 


External spermatic 


1 


(0-1) 


Gubernacular 


2 


(1-2) 


Internal spermatic 


8 


(7-9) 


Vasal 


0 


(0-1) 


Cremasteric 


2 


(2-3) 


Intraoperative arterial injuries 




6 


Immediate postoperative analgesics d 




25 


Postoperative hematoma 




9 


Hospital days 


2 


(1-2) 



30 (22-34) 0.138 0.062 

0.281 N/A 

5 
21 
75 

72 (66 - 79) 0.176 0.990 

175 (171 -178) 0.927 0.978 

24 (22-26) 0.157 N/A 

9 0.567 N/A 

115 (105-130) 0.405 N/A 

85 (80 - 96) 0.178 0.579 

12 (11-14) 0.601 N/A 

1 (0-1) 0.223 0.251 

2 (1-2) 0.889 0.164 
8 (6-9) 0.906 0.174 
0 (0 - 0) 0.486 0.799 
2 (2-3) 0.018 0.083 

6 1.000 0.717 

17 0.275 0.428 

0 0.026 0.999 

2 (2-2) 0.927 N/A 



Values are presented as median (interquartile range) or percent. 
N/A: not assessed. 

a Using binary logistic regression analysis. b Assessed in 152 cases. c Known comorbidities at the time of surgery: significant 
allergy, 4; hypertension, 2; major depressive disorder, 1; autosomal dominant polycystic kidney disease, 1; hyperthyroidism, 
1; aortic valve regurgitation, 1; Reye syndrome, 1 (no diabetes mellitus). d Analgesics administered within 4 hours after surgery. 



variate analysis, patients with fever had a higher number 
of ligated cremasteric veins than those who did not have 
fever (mean value: 2.50 vs. 2.1 7; p = 0.018). All 5 patients 
with a scrotal hematoma developed fever postoperatively. 
In the multivariate analysis, we did not identify any clin- 
ical factors that were significantly related to the occur- 
rence of fever. 



DISCUSSION 

To the best of our knowledge, this is the first study to re- 
port the incidence of fever following microsurgical 
varicocelectomy. We noted that one-third of the patients in 
the present study developed transient fever following 
surgery. To exclude the possible effect of postoperative ate- 
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lectasis, cases where surgery was performed under general 
anesthesia were excluded from the study. Cases of patients 
receiving microsurgical vasovasostomy were used as the 
control group. This enabled us to confirm that this post- 
operative fever was not a characteristic of microsurgical 
scrotal surgery but was developed due to the specific na- 
ture of subinguinal microsurgical varicocelectomy. 

In other hospitals, most cases of varicocelectomy ap- 
pear to be performed under general anesthesia. In a recent 
review article, only 1 of 33 studies used spinal anesthesia 
as the main anesthetic method for varicocelectomy [8]. 
Therefore, fever after varicocelectomy may be considered 
to be related to atelectasis due to the use of general 
anesthesia. 

None of the clinical factors were found to be sig- 
nificantly associated with the development of fever in the 
present study. A possible cause of fever in these patients 
could be a transient malfunction in the pampiniform 
plexus. The spermatic arteries are surrounded by the pam- 
piniform plexus, and therefore, heat exchange can occur 
between them. However, after varicocelectomy, this heat 
exchange is abruptly blocked. Moreover, considering that 
fever involves the entire body and is not a local symptom, 
pyrogenic cytokines such as tumor necrosis factor, inter- 
leukin (IL)-l , and IL-6 may also play a role in the develop- 
ment of fever in these patients. These cytokines induce 
prostaglandin synthesis in the central nervous system, 
which leads to the occurrence of fever [9]. Furthermore, 
given the attenuated febrile response that occurs after va- 
gotomy, an afferent nerve is believed to be a bridge be- 
tween peripheral inflammation and fever [10]. 

After arterial embolization of various organs, the post- 
embolization syndrome may also accompany fever and 
pain postoperatively. This phenomenon may be related to 
the occlusion of arteries, but not of veins. In the present 
study, the cases of intraoperative arterial injury were con- 
siderably less frequent than those of postoperative fever, 
and these two conditions were not significantly related. 
Therefore, the postembolization syndrome does not ap- 
pear to be associated with fever following varicoce- 
lectomy. 

In patients undergoing non-urological surgery, general 
inflammation is believed to be the cause of postoperative 
fever. Uckay et al [1 1] reported that fever following clean 



orthopedic surgery was not significantly related to any 
clinical variable, and concluded that this fever was a con- 
sequence of general inflammation. The surgical proce- 
dures included in our study were microsurgical techni- 
ques, which result in considerably less trauma than ortho- 
pedic surgeries. Postoperative fever in group B occurred in 
only 1 patient, suggesting that general inflammation is un- 
likely to be the cause of fever following microsurgical 
varicocelectomy. 

According to Harrison's Textbook of Internal Medicine, 
fever is defined as an A.M. oral temperature of > 37.2°C or 
a P.M. oral temperature of >37.7°C [12]. In the present 
study, the axillary temperature was measured instead of the 
oral temperature, and fever usually occurred around mid- 
night; therefore, this definition of fever could not be 
applied. In addition, previous studies in the urologic field 
have defined fever as a body temperature of ^38.0°C 
[1 3-1 5], based on which we adopted the reference value of 
38.0°C in the present study. Furthermore, two cut-off val- 
ues of the body temperature for fever were used — 38.0°C 
and 37.7°C— to yield results that are more reliable. When 
using both cut-off values, we noted a significantly higher 
prevalence of fever in group A. 

It has been proposed that greater height and lower body 
weight are significantly related to the prevalence of varico- 
cele [1 6]. In the present study, patients of group A had a 
significantly greater height and lower body weight than 
those of group B. These findings are comparable to those 
of the previous study. 

During the review of cases in the patient database, we 
noted that certain doctors did not effectively manage the 
fever that developed after subinguinal microsurgical 
varicocelectomy. Although these surgeries were per- 
formed under spinal anesthesia, patients were occasion- 
ally encouraged to breathe deeply, whereas some under- 
went blood culture tests. In the present study, we noted 
that the fever that developed after these surgeries was a be- 
nign condition. Therefore, requesting the patient to 
breathe deeply and performing additional expensive ex- 
aminations appear to be unnecessary. 

This study has several potential drawbacks. First, the in- 
tervals of postoperative vital sign examinations were not 
controlled. The body temperature was measured every 4 
hours as a routine procedure. However, in certain cases, 
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the patient's temperature was measured more frequently 
or less frequently. Second, the amount of hydration that 
the patient received was not controlled. Third, the number 
of ligated vessels did not accurately reflect the amount of 
venous occlusion, as tiny vessels were sealed through 
Bovie cauterization. Fourth, the pathophysiology of this 
fever is unclear, and further studies on this issue are 
required. 

CONCLUSIONS 

We noted that one-third of the patients developed tran- 
sient fever after subinguinal microsurgical varicocelec- 
tomy, and this information should be provided during pre- 
operative counseling. 
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